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Since1991, the NationalLand Age n cy ofJapa nhasbe e n upd%ting thedidtd landu s e
data ofJapa n u sing La ndsatT Ma Lld SPOTs ateniteimase s, Itis w en kno wn thatpoizlt
wis e cla ssi&c atio n m ethods u cha sma3 m R e血o odchs5i6c3tio n are 叫 s o e凪deztt
in updatingc o n v e出io n a11aLldu s edatawithsz[tenitedata. In thiBproje ct, inste adofu Bins
thepoir[twis e clas si丘c atio n m ethod,theim 喝eide rpr et血o n m ethodis u s ed forヰpd 血喝
the 血t&. Thispaperde s cribes_ho wthe vegetatio nind鑑 dedv ed 舟o m 姐temtedatais
u s ed for e M v clytlPdathgthel皿dtlSedぬ inJapa n.
I. b tr odtLCtioJI
1.1 Digtd Natio 山1IJl nd b fo r山 atioJI
Since1974
,
theNatio n al La nd A名enCy OfJapa nha sb餌 n c olle ctinga ndtlpdatingv ario u s
land informadon ofJapa nindigiIalfor nd ledthe Digitd N 血o n al La nd hbr m ado n.
T hisittform atiotlin血debut notlimitedto topogr aphic data, ge ologicaldata, clim ate
data
,
land u sedata
,
administrativ edivisio rLdata. Mo st ofthe 血ta 肝 eprodu c ed a nd
updated by in situ investigatio n s, air photo ide rpr etation, topogr aphical m 叩
iTIterPretation etc. h ordertoredu cethetim e z mdexpe n c eforthedata r 脚 al,in 1991,
the Natio nalL8ndAge n cyhad in staneds ateuite r e m ote s e n血gte clmologyfo rup血 血g
thelandu s edata. Table1sho w stheite m s ofthJ5la ndu s edda.
1.2Linitatiotl Of Point Wis eCla 虚SirIC &tiob
LaJlds at T M and SPOT in 喝eS Suggested u spo ssibnite s ofe幻r a ctiJlg detailed land
c overinfor m atio n丘･o n s atelhtedata. flo w 即 er
,
at the s am e 血 e
,
li mitation ofapplying
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tradito nal poizt- wise c18S Si6c atio n m ethod, stICh a s the 血 m like血o od
clas由丘c atio n
,
to thehighsp8tialr e s olution datahavebe c o m e cle ar. There agetw o m ain
re a s o n sforthislimitatio n.
Oneisthatthe c ollV erEtio n alhnd us eitems c an notalw aysbe rq r e s e nted by particula r
spe ctrdcha r a ctedstic s ofsdeuitedata. 阜symbolic m pleistheite m
"
Golfc o t m es
”
.
A golfco tF S e C O TISists ofGrass, w o ods, ponds a nd othq s･ This m e a n stht the golf
c o urs e c an
'
t be clas si&ed with ody spe ctrd itdorm ation ･ M o r e over, the 甲 e Ctr al
cha r a cterisdcs of剖) m eite m s a r e血 中tobe overlap ped wi血 others, which redu c e sthe
cla ssificdio n a c c ura野 .
The otheristhe mixdpr oblem ･ Onepix elis n otdw a:ys oc c upied bysi噛elandu 紀/c ove r
ite m. h nota免w c a s es, o n epix elis c o n sists oftw oo rm o relandu sdc overite m s. lmthis
c a s e
,
the spe ctrd chara cteri血 s of e a ch itc m s 肝 ed ed up and the spe ctral
charactedstic ofthe 血 d be ∞ m占s co mplet申 di& 助Ⅰ食o Tn e a chhndtlSe/cove,ite m
which are c o mposiTlgthepixd･ Texture a nalysisis expe ctedto be one ofthe s ol血on.
But,iiis sdLo nthe w 8y･ The s e situ atio n sugge stu sthe ne c es sity ofidrodu血ghu m a n
l m喝eiTIterPretation appro a chto thep和 C edure oflandu s edぬ r e n c wd wi thsate11ite
d&1:a.
2. Stmtegi塔 fo r組tenited&t& tlt 私 tioTL
2.1Co n c ept
h o rde rto br eakthe hmitatio n ofc o n v e ntio n al cla ssific血o n m血ods, a k in dof
hybdd叩prO a Chw a s adoptedin thispr oject･ Ba sic ally,imageinterpr etatio nteChmiqu eis
u s ed forhndu s e血ta tlP血 血甚PrO C edu r e･ Ho w c v cr, v ado u sdi由al im agepr o c e sdzlg
tc 6h iqtle S - als o 血 to r edu c ethe labo r･ m e ba sic c o ncqt of the syste m
devdopmezltare S ur n m qdRd8Sfollo ws.
(1)U d批妃htm a nim 喝eiderpr etatio nte chniqu e.
(2yhlyupdatethe 血 皿碁ed q e a s of the old la ndu s edz[ta.
Po n otpe rfor m ne w chs鵡c 8tio nto an 血ta.)
(3)Udnze v ario u sdidtal血 喝ePrO C e S Si喝 te Ch dqu e.
(4)Use additod inform atio nst whas m aps
2.2 ModirIC atio nofLa ndtT8elte ns
Co n sid 由喝 the 野 郎tr alaJldspa cid･chara cte ri 由cs ofs &telbedata
,
the15 la ndu s eite m s
w er e m odi丘edto 10 ite m s aLLd qgolfc o ursc &
”
w as added a s ane witem , This kind of
血 OdiGcaitoTlis an I mpo rta nt C O mPrOmis efo rthepra cticaltlS ed ofs&tenitedataforhnd
u s ed血 r e ne w山･ table 1sho w sthe r ehtio ndipbetw o 飢the 脚 a ndthe oldland us e
ite m s.
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Table1. Landu s edataite m s
No･ Fey18tLd-t]s ei(e n No. O ld bLhd_I)Se王ten)
RICe丘elds
Gardens or丘dds Dth訂 tha ndce丘eldB
For est
Wastelznds
Co nst nlC也ozI Z m
A 血 ialrod o r raih姐由
GoU 00 t m 8
0 廿Ier 町巳88
】むve r areiLS､lakes 0r n ar血 朗
Se aBhor 8
Seaw &ter
Ric e丘elds
Fields othert 血 rice丘elds
Fn ntgarde n
Tzy e 紳 otherthm 丘d tg 血
Fore sts
W hstchnds
ConBh don 町e SAOiEgh 血 ty)
Con由廿CtLOn Zue ua(1押 d 郎 1吋)
A 血 alro8d8 0rraihb ad$
O ther areas
L d(es or m ardn s
且iyer q easA: n o 加水近ci d4rCa S
Riyer areasB: arti五cidZL W
Se ashore
Se 研 8ter
2.2Satenite DiltatJs e
Fo r highden s e urba niz edar e a, Lands atT Mdata 皿dSPOTpanchro m atic伊A)data a r e
c ornpo s ed 紺du s ed forh form iltio n e xtr actioTl･ Fo rthe othe r 打 e a, OnlyTM data
'
a r e u s ed.
Thisisto redu c ethedzLta C O Stwi th00tr edu cingthe ac c ur a cyofla ndtlS eda:tarene wal.
3･ M ethodology
3･1 Pr eP m ces$1喝
(1)Ge o m etricCor re ction
Fir stly･SPOT PA data a ndT Mdata a r ege om etric allyc orrcdedto o v e rhy o ngddtype
old landllS ed&t8.
(2)S POTrr M DataCo mpo siteU血gfISI Trans血rm 3tio n
ln o rdertoirEtegateSPOT P Ad&ta withTM d叫 HSItra n sform ado nis pezfo r m edto
the both data. Fig･1 血o w sthe c onc ept of SPOTrr M dぬ c o rnpo site u sing ⅡSI
tr a n sfor matio n.
T M
Ba Jld 2:B ltJ e Ba nd s:Gr e e n 8a nd4:Red
l[ S 工 Tr aTlSfo r m atlo Tt
l u e Sa t ur 且tlo n Inte n si ty
S POT P入
Inte n sll:y
E S 工 Ih ▼e rS e Tr a n sfo r m atio n
B lu e GE'e e n Red
SP O T/T M Co rEIpO Slte Colo r IITL age
Figu re1･ The c o n cqptof SPOT PAJT Mc ompo sitingu singHSI tra nsfor mation,
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(3)N V I DataPr odu ction
To stlPPO rtlandtlS ed血 upd&ting pr o c edu re, the Norm aliz ed vegetatio zlbdeE(W I)
w a s c o mptlted 触TnT MdB[ta u singthefollowingford a･
B8nd4 1 Band3
N V I- _ _ - - - - - - - I - X IO O＋ 128
Ba nd4＋ Ba nd3
3.2 L& TLd tls eDatatTpdatingPr o c edⅦT
,
e
T he pr epr oce s sed data winbe provi de to the per s o n al c o mputer bas edinteractiv e
pro c es sl喝 飢由一system andthe oldla ndu s edata a reupd8ted･ Fig･2 sho w sthe m ain flo w
ofthe c o n c ept of the upd 血喝 PrO C edu r e,
3.2.I W de〟Vegetatio nVo A- Veget&tioJLD is cri miIl&tioJI
(1)Firstly,SPOTrr Mfalse c ol rim ageisdispl野由 o ntheCR T(se eFig.3(a)).
(2)TheN VIle v elslic edim喝eis o v e rlaidon thefds e c ol r血且ge a ndthethresholdle v el
fordis cd min ating water a r e a s舟o mlaJlda reBLSis s el cted.
(3)simihdy,thethr e sholdl即 el fordividinglBLndar e a sizt o vegetatio n ar e a s andn o n-
v 喝 eta,tio n ar eaSis s el cted.
3･2･2Vegetationto No b- Vegetatio nReTL 押d
(1)The N Ⅵnon- v egetation are as which ite m s w ere v egetatio nin the oldlめdu s edata
w e e xtr a ctcd･ The s e ar e a swil bethe c a ndid血eforl皿du s e change. Fig3O) to(d)
sho w s a ex ample of thispr o c edu re.
(2)The c andidate a re a s are c olo r edillyello w a ndo v erlaido ntheSPOTrr M血Is ecolor
im ase(se eFig.3(d)).
(3)Thela ndtJS eChallgeda re as ar e s ele ctdbyim age interpretatio TL andar e e n clo s ed
withm o u s e(s e eFig.3(e)).
(4)T he ne w no n-v egetatio nite m s ar e as sign edto the enclo s edar e a s.
3.2.3Vegetz(tioJ)tO W ate rReJ)e Yd
(1)The NⅥ w ate r ar ea s whichite m s w er e v cgetatiorlin the oldla ndu s edata u e
extruted･ The s e a r e aswillbethe c andi血teforhndu s e cha nge･
(2)T he c a ndidate ar e a s ar e c olor ed inyello w a ndo v erlaido ntheSPOT m fdse c ol r
皿Iaさe･
(3)Thela ndu s e changedar e a s a re s elected byim ageir[terpretatio n andare e nClo s ed with
m O u S e.
(4)The n e w w ate rite m s a re as sign edtothe e nclo s eda J･e aS.
3･2･4 Vegetatio nto Vegeb tio ARe n eypd
(1)T heN VIv egetatio n are as which ite m s w ere v egetationin the oldlandu sedata a r e
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NVI Irnage
a ←
Satellite lnage
ConlPUtation of NyI
Water/La nd Dis c rimin ation
uate rAre a
岩野”La nd Are a'T l n
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Ca ndi date fort
La nd Us eCha ng
Are a
Top.
ogr
･aphic al Map
@
Land Are a
Vegetatio n/”on- Vege七atio n
D isc r
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in Ol dLa nd Us eData
J J
Vegetatio nAT･e a
‖
No n-Vegetatio nAr e a
in OldLa nd Us eOat
J.
e D M .:Aim
Vis u al lnte rpretatio n
En ⊂1o s e ｡f
▽
La nd Us e Changed
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⑳
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Figtu e2･ The c o n c eptofthehndus edata updaths pr o c edu r e.
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(a) S】⊃O T jlilse colo u rim age
(c) Old f･o re st ar e asb,ello w)ar e o v erlaidoJlth巳 S P OT
l m age.
(e) En clo su reofcha ngedare as With 也e lTIO u S e
(A) O ld lard-us edELtaim age
- -
′
- ■ ■ -
(b) N VIl1 0 nV e旦etatiollare as(yellow)a re o v erlaido nulし･
SP O T ilTlage .
(d) Candidate iu-e a Si
-
or land-u s e change tLrein yet
(for est - no=1V ege[atioll).
(i) Updated ar e as
(”) Updated lalld-u s edatailnage
Figu r e3･ Thelandu s edata upda血g pro c edure ･
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e xtr a cted･ The s e are a swillbethe c andidate for n o chazlge O rlandu s eite m change
wi thin vegetatio n ar e a.
(2)Thec andidate ar e as a r e c oloredinyello w a ndo v erlai do ntheSP O T/m false color
im age.
(3)Thelandu s e change ar ea s are s ele cted byim agehterpr etatio n a nda r e e n clムscd with
mO u S e.
(4)The n e w vegetatio nitem s ar e assign edtothe enclo s eda r e a s.
3･2･5 Nob - Veget&tionハⅣ&terRcne wd
Similarly, oldn o n-v egeta[tio nite ma r e a s a ndoldw ate rite mare as are tIPdated･
4. Ev 乱Iu &tion
ln 1990
,
thepirotprqe ct w asperform ed atKanaga w aPr efe ぬ rebytheNatio nd La nd
Age n cy u nderthe co ope r atio nwithotherin stitutions･ In o rderto e vdtntethetlPdatqd
res鴫 3 0a r e a s w ere s el cted for e valu atio n a nd aGeldsu rvey w a sperform ed. Fig. 4
sho ws a n c x a 皿ple ofthc e valu atio n she et. Amongthe30ar e as, 27are a s w e re updated
c o r re ctly, a nd3 ar ea s w er cha nged a re a sbut the updated ite m s 潤re w r o ng. This
pr o v ed the e触 iv e n es s ofthe n e w appr o a chu血gsa[teuitedata.
5. Co ndtLSion
Theim 喝einterpr etatio n appr o achs eemstobe r etr ogr e ssiv etothe c o mputerte clmology
adv m cem erlt･ Eo w e v e r
,
s o氏r
,
theim ageiⅡterpr etation appr o a chis o n e ofthe n e st
pr a cticalw ayto s m o othlytr an sferthc airphotoba s edr e n ew alsyste mtothe s atenitedata
ba s edre n e w alsystetTl･ M o r e over, the v ario u sdibtalim age pr o c es sing fun ctio n sallo w
u s q sto updatela nd u s edata m ore e蝕ctiv ely a nd eBici印tly tha n onlyll血g photo
hterpr ctatio nte 血iqu e.
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(a)SP O Trr M im age
(c)Extractedchange areas intheS P O Tfr M im age
敬
O) Old land-tlSed ぬ im age
(d) Updated land-tlSe d2[taim age
(a) Map (DFieldsite
tAL-eaNo ･ 1HC hangeltem ニ3･ Forest - > 8･ Other u s es]tEvaluation‥ A. Corre ctly updated]
Figu re41 An ex ample ofthe updated ar ea evaluatio n sheet.
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